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Amendments to the Cla ims: 

1 . (Original) A method for detecting the onset of inspiratory effort in a patient 

on mechanical ventilation , comprising the steps of: 

Z monitoring airway pressure, rate o. gas flow, and volume of gas flow o, .ha 

^(b) applying a gain factor (K.) fo the signal presenting rate of gas flow to 
convert the gas flow signal into a gas flow pressure signal; 
■ (c) applying a gain factor (K„) to toe eiflna. representing volume of gas flow, 
also to convert toe gas volume signal into a gas votume pressure signal; 

(d) general a composite pressure signa. comprising the sum of anway 

p ressure signal, gas flow pressure signs., and gas volume pressure s,gna,. wflh all 
signals having suitably adjusted polarity; 

(e) adjusting K, and K v to result In a desired linear trajectory of compose 
pressure signs. baseUne in the latter part of the exhalation phase; 

(f) comparing (i, curren. composfle pressure signal values w,to selected 
eariler composite pressure signal values, and/or 

(ii) current composite pressure signal values wrth values 
expected at current time based on extrapolation of compose 
pressure signal factory at specified eariler times, and/or 

(iii) the currant rate of change in the composite pressure srgnal 
wfth a selected eadier rete of change in toe composite pressure 

signal; , ,~ 

(g , comparing differences MM M auch comparisons) made ,n step (f) 

with selected threshold values; and „ vr( ^dssaid 
00 identifying T«. when at least one of said deferences exceeds saKl 

threshold values. 

2 (Original) The method of rtaim 1 wherein the composite pressure signal 
ZZZZ . fourth component, consisting of toe square o. toe rate of gas flow, 
to^ch a gain factor «*, b applied to covert said fdurth signa, to a pressure 



PAGE 4115 ' RCVD AT 419/2008 2:38:48 PM [Eastern Daylight Time] ' SVR:USPT0-EFXRF-6I16 1 DNIS:2738300 * CSID: ' DURATION (mm-ss):05-04 



Apr-09-08 02:39pm Frora-SlfcfiAS T-802 P. 005/015 F-851 



Application No. 10/606,751 

Amdt dated Apr-08-08 

Reply to Office Action of Jan-09-0B 

3 

signal and where K* is also used to adjust the traieetory of composite pressure 
signal baseline in the latter part of the exhalation phase. 

3 (Original) The method of olalm 2 wherein K* is assigned a value 
oorTpondlg to fhe K, consent of the endotracheal tube in plaoe ,n the parent. 

4 (Original) The method of claim 1 wherein Kv, Ki and/or Kb are adjusted to 
result I a speeded s,ope or pattern of oompostte pressure signal dunng part or 
all of the expiratory phase. 

5 (Original) The method of olaim 1 wherein a default value of K, Is used while the 
vaL of Kv is adiusted to obtain a desired baseline composite pressure s,gnal 

trajectory- 

6 (Onginal) The method of claim 1 wherein a defautt vaiue of K» Is used while 
HZ o! Kf is adiusted to obtain a desired baseline composite pressure s,gna, 

trajectory. 

7 (Original) The method of claim 1 wherein the Kt value used is a known or 
estimated value of respiratory system resistance of the pahent. 

8 (Origins.) The method of claim 1 wherein the K„ value used is a known or 
estimated value of respiratory system elastance of the pabant 

g (Origina.) The method o, Calm 1 whare.n current composite pressu re signal 
alue s compared wtth the oompostte pressure signal vaiue a. the mc*« recant 
point where the composite pressure signa. began a new ds,ng phase and T_ 
TnUfiad when .he cak.la.ed dttterenoa exceeds a se. threshold value. 
10. (Original) The method of claim 1 wherein T_ detection Is preceded In the 
early part of the exhalation phase. 

11 (Original) The method of claim 1 wherein composrte pressure signal 
a JSTJm-*- -ugh the inspiratory phase and wherein the end of 
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inspirator effort (T.J is identified from a reduction in composite pressure signs, 
amplitude, or composite pressure signal slope, beiow a specified value. 
12 (Ortgina.) The method of Cairn 11 wherein said specHied value is a specified 
fraction of the highest value obtained eanier durin B said inspiratorv phase. 
13.(Origina.) The method of claim 1 1 wherein TVkj detection is precluded in the 
early part of the inflation phase. 

Unoriginal) The method of claim 1 1 wherein signals corresponding to T end are 
used to cycle off ventilator cycles. 

1 5 (Original) A method for detecting the onset of inspiratory effort (T onsal ) in a 
patient on mechanical ventilation, comprising the steps of: 

(a) monitoring airway pressure and rate of gas flow of the patient; 

(b) applying a gain factor (K f ) to the signal representing rate of gas flow to 
covert the gas flow signal into a gas flow pressure signal; 

(C ) generating a composite pressure signal comprising the ™«™ 
pressure signal and the gas flow pressure signa.. wKh the two s,gna.s hav.ng 
suitably adjusted polarity; 

(d) comparing (I) the current composite pressure signa, ^^reZ« 
expected based on extrapolation of composrte pressure s,gnal 
trajectory at specified earlier times, and/or 
(li) the current rate of change of composite pressure signal with 
a selected earlier rate of change of composite pressure s.gnal; 
(., comparing differences obtained from such comparison(s) made in step (d) 
with selected threshold values; and 

(t) identifying T^when at leastone of said differences exceeds said 
threshold values. 
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■«. (Origins,) Themes of 15 wh.re.n^P08«e pressures^ r 
in Jrporates a Hd component, coning of the square of the rate of gas flow to 
a gain factor <M is applied ,o convert said M signa, to a pressure ,*nal. 

17. (Original) The method of claim 16 wherein selected K, is known or assumed 
value of respiratory system resistance. 

18. (Original) The method of claim 1 wherein generated signals representing 
Tonset are used to trigger ventilator cycles. 

19. (Orig.na.) The method of claim 1 5 wherein generated signals representing 
Ton,* are used to trigger ventilator cycles. 

20. to 23. (Cancelled) 

24. (Original) A device for detecting the onset of Inspiratory effort CT—0 >" • 
patient on mechanical ventilation, comprising: 

d«*y for measuring airway pressor rate of gas flow and volume of gas 
flow of the patient; 

amplifier to apply a gain factor (K,) to the signal represent rate of gas flow 
to convert said signal into a gas flow pressure signal; 

ampflfler to apply a gain fartor (Kv) to the signal representing volume of gas 
flow to convert said signal into a gee volume pressure s,gnal; 

summing amplifier that generates a composite pressor sjgna. < ^ 
8U m of airway pressure signal, the gas flow pressure srgna and the gas volume 
pressure signal, with all signals having suitably adlusted polarity; 

means to permit adjustment of Kt and K. to provide a desired trajectory of 
Assure signa, baseline in the latter par, of the exhalation phase; 
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circuitry to direct said composite pressure signal to a T„„, idenlfficauor. 
circuitry during a suitable period in the expiratory phase, said identified 
circuitry comprising circuitry .to detect a change in trajectory; and 

me ans for generating a signal corresponding to T_ when measured change 
in trajectory of composite pressure signal exceeds a specified threshold. 
25 (Original) The device of Cairn 24 wherein an additional signal is generated to 
be summed by summing amplifier, said additional signal being generated by 
reusing me flow signal by the abso.u.e vaiue of the flow signal and appiyng a 
gain factor <fe) to the resulting squared flow signal using an amplrfier and 
wherein K« is also used to edjua. the trajectory of composite pressure argnal 
baseline in the latter part of the exhalation phase. 

26. (Original) The device of claim 25 wherein K. is assigned a value 
corresponding ,o the K, consent of the endotrachea, urbe in place ,n the patient 

27 (Origins.) The device of claim 24 wherein Kr is fixed at a default value while 
adjustment of signal trajectorv is made using K„ and/or K K . 

28. (Original) The device of ciaim 24 wherein K. is fixed a. a defauit value while 
adjustment of signal trajectory is made using K, and/or Kb. 

29. (Original, Tha device of claim 24 wherain the summing amplifier input related 
to the volume of gas flow la omitted. 

30 (Originel) The device of claim 24 including circuity that precludes T** 

30. (ungma , ventilator's inflation phase, 
identification during a specified period after me eno or ve 

31 (Original) The device of deim 24 wherein the T— identmcaflon circuitry 
Emprises dreuHry to obtain the rate of change in amplKUde of me compos,* 

L said rate of change of me composite pressure aigna. a. a specified earirer 
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T C inn fl i when said difference exceeds a set threshold 
time, and to generate a TW signal when sara u 

value. 

32 (Original) The device of claim 24 wherein the T_ iden.mca.ion circuity 
ctZL-nr «» n— • «- difference between current amplitude of the 
Z£ P-- signal end signal ampHtode of *. compost* p = ,nei 
Tspecmed earlier time, and to generate a T« sfcna. when ea,d d,fference 
exceeds a set threshold value. 

33 (Original, The device of ciaim 24 wherein K. and/or K, and/or K« are *MM 

* p^L a hcrtzonta, or alight downward sloping composite p^sure s^na, 

: a *einthe,a«erpa rt o,e 1 <p,ra to nandtheT_iden,,f = 

comprises CrcuKry to meeeure the difference bebveen current 

Iposite pressure eigne, and amplitude o„he con,po.«e pressure egjlatme 

moat recent point where the composite pressure signal began nsrng. and to 

STTtL signs, when sa« difference exceeds a se, threehctd vaiue. 

34. (Originai, The device of Cairn 24 wherein the genera 

signel is gated to circuitry to identify end of inspiratory effort (T-) - ld a " "» 

"T^y-ldentify the highest am P .«ude(peaK,of B ,e compose pressure 

signal reached during me current inspiratory effort; 

circuitry to detect when amplitude of the composite pressure sign 
b etow a sp^ed value beyond the time a, which said ^££1 of „. 

circuit* to generate a signal corresponding to when sa,d amplitu 
composite pressure signal decreases below said specified value. 
35. (Original, The device of daim 34 w*ere said speclfred value is a specified 
fraction of peak ampllfude of the composite pressure signal. 
36 (Original) The device of claim 34 wherein circuitry is provided to preclude 
during a specked perfcd following ventilator triggering. 
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are used to 



37 The device of claim 24 wherein signals corresponding to TW . 
tfgger ventilator cycies and/or slgnats corresponding «o are used to cycle off 
inflation phase of ventilator. 
38. to 46. (Cancelled) 
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